Early studies suggested that methoxamine, a pure alpha-adrenergic stimulator, might exert some direct effects on the heart (Melville and Lu 1952, Goldberg et al. 1960 , Imai et al. 1961 , Smith and Whitcher 1967 . Recently it was demonstrated in isolated heart muscle preparations that methoxamine caused a decrease in tension at isometric contraction, suggesting a direct negative inotropic action of this drug (Blinks 1964). However, tension depends on two factors at isometric contraction: velocity of tension development and duration during which the tension is generated. Velocity of tension development depends on veolocity of shortening of the contractile element under unchanged stiffness of the elastic element (Hill 1938) . Duration of tension development is reflected on the duration of chemical processes which take place during muscle contraction (Sonnenblick 1967 ). Therefore, measuring velocity and duration of tension development seems to be more pertinent to assessing the changes in intrinsic contractile properties of the heart muscle than measuring tension alone.
The present study was undertaken to evaluate the changes in intrinsic contractile properties of the heart muscle produced by methoxamine by measuring velocity and duration of isometric force development in isolated canine trabeculae.
An interaction of methoxamine with isoproterenol, a beta-adrenergic stimulator, on the heart muscle was also investigated in this study. Note: the slope of dose-dependent decreases in dF/dt is close to that in F. development on F was small and it was seen only at higher concentrations of methoxamine, as shown by minor changes in the time from the onset of isometric contraction to peak force (TPF) in the present study. According to Hill's model of muscle contraction, the contractile element (CE) is a fundamental property responsible for generating force and the series elastic element (SE) is a passive spring. Thus, dF/dt at isometric contraction reflects velocity of shortening of CE, when stiffness of SE is unchanged (Hill 1938) . As the changes in resting tention were not observed following the administration of methoxamine, the state of SE might not be altered by methoxamine. The decrease in dF/dt, therefore, seems to be due to a direct depressive effect of methoxamine on CE. In other words, methoxamine possesses a direct negative isotropic action. Sonnenblick (1967) demonstrated that dF/dt is closely related to the intensity of the active state* and TPF is directly proportional to the duration of the active state. The results of the present study, therefore, suggest that a negative inotropic action of methoxamine is mainly due to a decrease in the intensity of the active state and in a small part due to a shortening of the duration of the active state.
MATERIALS AND METHODS

Interaction of Methoxamine with Isoproterenol
A leftward shift of the concentration-response curve of isoproterenol for F and dF/dt by methoxamine suggests that methoxamine possesses a beta-adrenergic 
